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== (54) Title: RESIST COMPOSITION 

< 

(57) Abstract: A chemical amplification type resist composition which is excellent in transparency to a radiation and in suitability 
^ for dry etching and gives a resist pattern excellent in sensitivity, resolution, flatness, heat resistance, etc. The resist composition 

is characterized by comprising: (A) a fluoropolymer which has repeating units formed by the cyclopolymerization of a fluorinated 
yg^ dicne represented by the formula (1) and which has a blocked acid group as Q; (B) an acid-generating compound which generates an 

acid upon irradiation with light; and (C) an organic solvent CF^CR'-Q-CR^CHz ( 1) (In the formula, R' and R 2 each independently 
O represents hydrogen, fluorine, methyl, or trifluoromcthyl; and Q represents a divalent organic group which is cither a blocked acid 
(v| group capable of becoming an acid group by the action of an acid or an organic group capable of being converted to the blocked acid 
O group.) 
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^ (i) ^Mi$nz^7ym^is*mitm&\,tmym\^mttmirz>^y 

) > 3tflBHt*SftTSfS:3Sdfer5»3g^k^«J (B) *SJ:t^T«i*«t (C) 
CF 2 = CR'-Q-CR 2 = CH 2 • • • (l) 
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w m m 

<&m&m> 

<?£W(DM^> 

1) 5£ (l) ^*tb«^7y*^^sat^S^bfcift?>3gUliiffiS:^-r5-g- 
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zw&m&m (b) &&-ammmm co ^^^t^mt-r^u^^hm 

CF 2 = CR 1 -Q-CR Z = CH 2 • • • (l) 
5i^ft5«^it„ ) 

2) Qi&Ssfc (2) ti^ix5 2l©|fIST'fc5, 1) fciatt©^^ MUftW. 
-R 3 -C (R 5 ) (R 6 ) -R 4 - • • • (2) 

Ofc£U R 3 , R 4 fi, *tt-?ti4ttSc|c. SfeafeE^ at— ^/HSBteSIH 

1I!PHF\ ^»3J^T(DT7^dr^S*fc{i^#:3^T^^^^-n7-^=3r/VS, R 6 

S-cfcs, i) £fcte2) (cisife^i-v 5 ^ Ma^#) Q 

4) ^7y|^xyM (4) IZtctm (5) -C&SfrS^s^t^l'TffcS, 
1) , 2) *fctt3) (-IBf©U^Ml^ 0 

CF 2 = CFCF 2 C (-X 2 ) (CF 3 ) CH 2 CH=CH 2 • • • (4) 
CF 2 =CFCF 2 CH (-(CH 2 ) p C (CF 3 ) 2 -X 2 ) CH 2 CH 

= CH 2 (5) 
(fcfcU X 2 teO (t-C 4 H 9 ) , OCH 2 OCH 3 , OCOO (t-C 4 H 9 ) % 

OCH (CH 3 ) OC,H,*fcH:2-rh5tKotf7=^'>S, pttl- 

5) l) % 2) , 3) £fcfi4) fclBifcovs?^ YUl&M*:W®L±.\z.^fa\'tz.'4k 
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, ^mmm (o zm^^x-sy ^m^v ^~ u> tmmm^m (b> ^ 

5£ (1) T?*§tbS-^7y*^3iV (£AT. t7y#i?xy (l) b\^o 0 ) 
©SHbS^KU: ?K £XT<D (a) ~ (c) cDltOMU^i^^-rS t#xbtb. 
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(c) 

MD^^n^suu. r 2 £VT\Z7mmT&fcte*^)vmm£.Li,K q 
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#v^- (a) t7yiv?xy (i) frmmwrn^-tzm^ttoi 

£v^7ymtfv^- (a) ^#btL§„ mmi^mtLx^ wzmm^wi'Ukmz 

S(^U5 5 0 (A) £>^n y^-fbajR (^Dy^^ftSi 

y ^b£;h,T^^iM^©^fHc^5:7P y^-fbiftttaBCDWfr) til o 

~ 1 0 0 *A'%3&S#* b < „ #f£ 10 — 90 %/U%^Sj^^ uv^ 0 

fc^SHS^ifds&ij, #fclteHJDR?-a$#*bv\ Mffi^ttQOMjldttfl^ 
bTV^Tt «fc < % ^o^T«UE(O^Mc» 6 SkTtfi&t. bv\, 
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TS25t (d-1) T*$n^> 2-M<©S(c*5^^7j<^S Cr&fcB. kh'D^yh 

vy)v^ru^)v^9-u>m(D7Kmm ^tibss (d-2) ^tibsc (a- 3) 

2j-n^3Mi/-2, 2, 2 - MJ 7JWnx?JHti -t Fn^->- 1 

-2, 2, 2- HJ 7 ;^n:iL5F-;l^<D7.k^) #W£LV>o 



OF 3 GF 3 CF 3 

-C- -C-CF 3 -C-CH 3 

OH oh OH 

(d-1) (d-2) (d-3) 



y u y z> itm^& «±fB <d <k o tmvm \z -? u v a \ tn *Kfo £ -&t# c n 0 
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fliLT{±, ^^6^T^>T/V^VS (t e r t-^S (t-C 4 H 9 ) * 
if) . ^^3SSc 7 ~ 2 0 (DT V — ^M&TVV^VV* h U :7oi~ 

i^*t8&lT07;i'3^v'7yv^S h#$o«?-/HK (2-* h^ri^ 
h^v) ^^/vS, ^v^/v^^^/i^&if) is^lffetbSo 7kS&3£©>4c3fc 

©T/V^df-^/V^l/giSfc^ t er t — :/ hdrv-#/V^— /VS (-COO 

(t-c 4 H 9 ) ) ttwmYfbti*, im.m<Dikmm>**WLWtfrz(D\z.miiL^ 

i?- t e r t -/f /^-^^ h^if) „ 3, 4 -i?t Kn - 2 H- > 
ft if tf«gtf e>*L3. TfcMSr^n y ^flrf-S ©»c*/BftWS8©A#0IIM\ A. J. 
PearsonS.t/W. R. RoushiS % Handbook of Reagents for Organic Synthesis: Ac 
tivating Agents and Protecting Groups, John Wiley k Sons (1999) Mf2$£ £ 
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t UTIi^ O (t-C 4 H 9 ) „ OCH 2 OCH 3 , OCOO (t-C 4 H 9 ) , OC 
H (CH 3 ) OC 2 H 5 , 2-rb7t Knt°7^/W^SWU\ 

#oT^7y*S?xj/ (1) ^bTfiTIS^; (3) T'S^JlS^tl^L^ 

(r\ R 2 «iffi5(cisii:) . 

-R 3 -C (R 5 ) (R 6 ) -R 4 - • • • (2) 

CF 2 = CR 1 -R 3 -C (R 5 ) (R 6 ) -R 4 -CR 2 = CH 2 

• • • (3) 

(fc^fb, r\ r 4 «:, zti^tmtt^ mn&s mmm*. ^—TAjszmmm 

JK^ 3 KT©T/i'^;Ht fciilit 3 £ilT©7;^n 7;V-^-;i'l > R 6 

tt^n ^ * n y ^ ^tifttts ^ u < ttgfcffiS&^-f-S 1 

R\ R 4 m5 7/V*^StLttt (CH 2 ) m #^?£L<. 7;^n7^ 
*>y»tUtt (CF 2 ) ro dW£U^ (m, n nZrth^fr 1 ~ 3 ©It) 0 R 
3 ^R 4 <D,m^ii:f-:ib^-m, Sttfe^feOSTJifeS (^©if-g\ m+n}3:2 

6<75T/V^S> J^it2~6©7^tD7;^/H, Klt7~9©7i^ 
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«R 6 iLTtt, TIB0£tf*fc5 (fcfcU k W: 1 ~ 6 <7>ffi6fc % Xfir/ny* 

- (ch 2 ) k -x, - (ch 2 ) k c (cf 3 ) 2 -x, 

- (CH 2 ) k C (CH 3 ) 2 -X N - (CH 2 ) k C (CF 3 ) (CH 3 ) -X, 

- (CH 2 ) k CH (CH 3 ) -X, - (CH 2 ) k C 6 H 4 -X 

l&tL^^z? ymv^ (i) {iWT^b^T^^tbS-fk^-efcSo 

CF 2 = CF (CF 2 ) a C (-Y) (CF 3 ) (CH 2 ) b CH=CH 2 
CF 2 = CF (CF 2 ) a C (-Y) (CF 3 ) (CF 2 ) b CH=CH 2 
CF 2 =CF (CH 2 ) a C (-Y) (CF 3 ) (CH 2 ) b CH=CH 2 
CF 2 = CF (CH 2 ) a C (-Y) (CF 3 ) (CF 2 ) b CH=CH 2 
CF 2 = CF (CF 2 ) a C (-Y) (CF 3 ) (CF 2 ) b C (CH 3 ) =CH 2 
CF 2 = C (CF 3 ) (CF 2 ) a C (-Y) (CF 3 ) (CF 2 ) b CH=CH 2 
CF 2 = CF (CF 2 ) ,CH (-Z) (CH 2 ) b CH = CH 2 
YteX^fctt-R'-X 1 ^ Zte-F^-X^^U X '(iOH, O (t-C 
4 H 9 ) „ OCH 2 OCH 3N OCOO (t-C 4 H 9 ) , OCH (CH 3 ) OC 2 H 5 . 
2-rb7t Knf7-/^^MtU R 7 tt (CH 2 ) p C (CF 3 ) 2 , ( 
CH 2 ) P C (CF 3 ) (CH 3 ) , (CH 2 ) P C 6 H 4N ^"To a, b 
tllkiLfc 0 ~ 3 (Dmm. (fcfcU a + bfil~3) , p ft 1 ~ 3 <DW%k*%C*r * 

l^X^SO (t-C 4 H 9 ) . OCH 2 OCH 3 , OCOO (t-C 4 H 9 
) , OCH (CH 3 ) OC 2 H SN 2- T h^t Kn fc°9 — /K^v^T-fo 9 , M 
k^l^R'te (CH 2 ) p C (CF 3 ) 2 T'fe5 0 a, b te^tl^tl 1 ^ 

m-bft-^. Ut^7 5/i^xy (1) }3T125£ (4) :JoJ;tM; (5) T^tiS 

CF 2 = CFCF 2 C (-X 2 ) (CF 3 ) CH 2 CH=CH 2 • • • (4) 
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CF 2 = CFCF 2 CH (~(CH 2 ) p C (CF 3 ) 2 ~X 2 ) CH 2 CH 
= CH 2 • • • (5) 

(fcfcU X 2 teO (t-C 4 H 9 ) , OCH 2 OCH 3> OCOO (t-C 4 H 9 ) . 
OCH (CH a ) OC 2 H 5 ffcli2-f h7t Kct'7=^^>& p 1 ~ 

3<Dmm&m-t 0 ) 

^7y*#!)T- (a) it % s; (i) ^saxa^ySfs^^tfaiteS^L 
•7-#fe<D#j-^f± 3 o *rfr%siTtm £ l < % i 5 ^/u%&.rmj^ lv\ 

— ^ l/'M, fh77;i'tnxfi/7 1 ^dfi^^/v^-ci^D t° 1/^#cq#^ 
S'fU^l^.Y >^ yyi^j-p (2, 2-S^9vl'- 1 , /Ut£ 

T? VsUW-te r t -:7*5vK J- $T ? U/Vfife- t e r t -^7U, 7? y /ufft 
Th7t Kn tr.7=/V4?© (^^) Mb*-* 1 ? Mfi* t e r t-7"f^f 

-;l,x^f^f©7/V^/H;'-yVx-f^«, CH 2 = CHCH 2 C (CF 3 ) z O 
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C0 2 -t-C 4 H 9 . CH 2 = CHCH 2 C (CF 3 ) 2 OCH (CH 3 ) OC 2 H 5 
U^mWWc^^Ai-i 1 , 0 0 0-1 0 Totm % <9 , L < 2 , 0 

5/ ^^it^ n y ^ Ik LT^7 y -7- (A) ^r#S-t^T^S 0 

5 5?*/w»*3W35S«F* U< , i&HKbttr. WJ^c $ii5 a 



WO 02/065212 



PCT/JP02/00794 



12 

m (b) tuttt, w%<o\\£mmm.\sv* hm^m^nx^^mm^^-m 

aj^ ^t^^ai try ^=^AWSr*rf5i kifix-ZZo #*Lvva-= 

t** (4 - t e r t —Z^^-;V7^^jV) 3 — K— ^Ml7l K 

t*;* (4 - t e r t -7*f^7x=;I/) 3- A K7 f v'/l"<yif yx/l/*^ 

— K b U 7a^/l/^;U*^7 ^ f jJ 71^- h ]) 7 ^^)V7,;Vfo=-r} J*^-%- 
y-7/\s$-v2T^*r3r-—h, 1- (^gvKTir h^^vv) ft7-7AM)7 

7 1^-f, S^S^ P-^dfvvV (2 — ^-^y n-^devvl^) XM=7^HJ7 

/v (4-t Kn^yt7f;i') .x/W3fc:=:£A K^i'VW^-te? ^^/v*^— K 5? 
t^/v (4— t Ko^-v't7f^) ^/u^^^a-T-^^ l/yx/WK^— K hy 
7x-/V7,M^7^*>'77-^/V^-b, (4-t Ko ;3 riX7i-/l') -< 

7zc^/W-t^ (Mi^np^f/l/) _ s _ ^ y ^ hdrv^^rc^yp- t' 

^ ( h y ? u n J- - S-HJ7-77, -Ty^-)V-\f^ (Ml^nn^f;!/ 

) -s-h!J T^V^CO ( h y ^ n n ^ *f-,v) - s - h y T^^fl^^ 1 , 
l-f* (4-^nc^^^/V) -2, 2, 2 - h y ^ a nx^ y|££^fbH 
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x^/V77U*^;v) ^ Irilf ^ r t 5o ^/^ismik^b Ltd 

mm^it^ (b) (i. We^fc«2«J^Ji^^UT^ffli-5r <h^-e^s 0 

(o j&ft<D^mmmte (a) , (b) ^^mm-r^^(Dx^th^m\cm 

) 1 0 0K*$i5^U^^b^#) (B) 0. l~2 0fi»J;t;WI ( 
C) 5 0~2, 0 0 0«fif|5«^X'fc§ o #£U<«U t7-;^!)7- (A 

) i o o«*SBfc*fU»»£<fr&«5 (b) o. i~iofiteit)t|iii( 
c) loo — i, o o oKati5-e&3 0 

(B) ottffl**so. i MWp*W-ctt» «R*^3J;t^RflM4*stt 
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«> -5 it * m«#^c®W^ Sr S ft fcJS C^HIB^-e # 5 „ * fc;£*93 © l" S** Ml 

flRJH"$tb5)tet UTtts Ift4 3 6 nmOgi, SI 3 6 5 n m(D i if (Df 
fcS:2 4 8 nmOK r Fx**^i — if—, jg^ 19 3 nmtf>A r F^^r 
>-^r U if—. JfeS 15 7nmOF,i^v l^— if — #©»**U»-^*«£#*Mft 

)gS2 0 0 nmJIfOMi (A r F i^—tf — ft^F 2 x^«>-7 I/— if 

—ft) UTg^^JiSMttffl^V'^ MiiJ5!o*T?*>5. 

<*ife0!l> 
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(t7y*i?xy (1) (D&J&M) 

(^f&MD CF 2 = CFCF 2 C (CF,) (OH) CH 2 CH=CH 2 ©^ 

2L©^f7^»S»CF 2 ClCFClCF 2 C (O) CF 3 ©108 
g bti&frTHF 5 0 0ml £AtL> O'CfCJ'frSPLfco ertii#ffl^Tt'CH 2 
= CHCH 2 MgCl W2MWTHFSS2 00ml^^t2 0 0ml ©fl&7j< 
THF'T?#&Ufc 1 t>K>&*&5. 5B#r B ^^tT?STUfc o ?iT^T#0 o C-e3 0£\ 
M.-C1 7B#P^#U 2NM2 0 0ml SrjffiTLfco tK 2 0 Om 1 t^xf 
;l/x-f/V3 0 0ml ^jDi^iL, ^^iV^--^ AsM^WMh LT#fc e 

^ — -e»3BlU 2fcV^«JEaKebT, 85g©CF 2 ClCFClCF 2 C (CF 
3 ) (OH) CH 2 CH=CH 2 (6O~6 6V0. 7kPa)Sr#fc„ 

&^T?5 0 0ml <Otf?*M&J&&[CMS& 81gi v^^Mf"^ 17 0ml £A 

UfcCF 2 ClCFClCF 2 C (CF,) (OH) CH 2 CH=CH 2 ©8 4 g £r 
5 0ml Rlir»iLfct>Ot 1 . 5H#p B WtTMTLfc 0 S5T*&T8L 
1 0 0*^-^4 OBfrlHHWfcUfc. KJfc#«r£iBU ^ft©^^f-^-C^bfc 0 
^Sr^JEMU 30g(5 CF 2 = CFCF 2 C (CF,) (OH) CH 2 CH 
= CH 2 (36 — 37 °C/ 1 k P a ) «r#fc. 

'H-NMR (3 9 9. 8MH z , : CD C 1 3> : X h7^f^>7» 

6 (ppm) :2. 74 (d, J = 7. 3, 2H), 3. 54 (boad s, 1 
H) , 5 . 3 4 (m, 2 H) , 5 . 8 6 (m, 1H) „ 

19 F — NMR (3 7 6. 2MHz. $£K : CDC 1 3 , g2f§ : CFC 1 3 ) 5 (p p 
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m) : — 7 5. 7 (m, 3 F) , -9 2. 2 (m, 1 F) , -1 0 6. 5 7 (m, 
IF), - 1 1 2. 6 (m, 2 F) , - 1 8 3. 5 (m, IF) „ 

±mX»mibtltcMm*a^7 ym^^ls^i/- t e r t-^;V^ 
— hSr^l£$*-C7kBftSSr t e r t h^^/V^^^dr^}^^ 

(-a^#j2) 

1, 1, 2, 3, 3-^y^7;l/tn-4-MJ7;^n^^;l,-4-t e r 
t - 7> ^ri/^;^'^l't : ¥>'- 1 , 6 — "<7#*?a.-s [CF 2 = CFCF 2 C 
(CF 3 ) (OCOO- t-C 4 H 9 ) CH 2 CH=CH 2 ] 13. 7 g *5 J: tfBBB 
^f^2 3 g^«50 c c©#7*M»£SJ&#§fctt&A/*: 0 jfci^ M&M 
j&fflk LT^- 7/vtn'<yj/'f;w^ ^^rv' KO. 3 0 g Sr85Anufc. 0 
**£Jtt«L;fc«, MfiteSWrt (7 0°C) -C6l*M«^**fc. Sift 
tf^^fy^lcSTLT, Jtfy -v— itfc^, 8 0°CT-1 6B#r B m^ 

(£*T* l^frlAiv^J) 10. OgSrffc, l^lAO^fMGPCic 
T$lSLfc£^3, W^fi (Mn) 1 2, 2 0 0. 

f TO^f i (Mw) 3 6, 6 0 0Tfc^ Mw/Mn = 3. 0 0T?fcofc„ 

1, 1, 2, 3, 3 -^7^ 7;utn - 4 - f !) ^ f - 4 - k Fn 

^rv—l, 6-^-7x7 [CF 2 = CFCF 2 C (CF,) (OH) CH 2 CH 
= CH 2 ] 1 0 g*J±^Sfe^^/V'2 3 gSrrt^«f5 0 c cO^fy^ISJEM 
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2 4g^^qbfc 0 mft&^J&MLfcm> 1MM<!: 51ffl*l (7 0°C) i?6B#fiS1 

Mn) 1 4, 2 0 0, (Mw) 4 1, 3 0 0ffc9, Mw/Mn 

= 2. 9 1tfcofc„ #9 14 8°C-efcf5, MT»efeJfi&*3K-C*> 

3 0 0m 1 ©30P77X3fc 7 Kiftt h y V J* (60%) 0. 65g, TH 

7K^^)t Ufe 0 2 A (ykmMmm : 6 . 3 jC*%) 4g^THF40ml 

•79^n^7K?&^fe^b, MMfcml^fco ^r#>i?- t e r t - T/^/Wv^/V*}?^ 
— h3. 5 6 g^THFl 6ml WLT^V^Ky^^^lcM, M. 

m x — u fc c «j (Dymit-r t&m-t s fc ^7KtK & ad x. 5 t *° y ' 

^«atfc D ^i(D#y -7— ^2lHl7KJ5feUfc^, ^OT^y -7— £Tir h^fc^ 

■y-VT'?5feoyto#bnfc^y^— &J*£tt*»fcT 7 0°C. 1 6N?Wftj»«rffv> % 
t e r t-^h^^/u#=/vS-r^ny^$tLfc7KBftSSr^Ti-5sKy-^— (&< 
T, S"o"fr 2 B <h V "> 5 o ) 2. 5 g£#fc 0 X H — NMR (t e r t-^b^v^ 
/VaK^uSO t e r t -r^/Ug : 1 . 52ppm ( 9 H) ) K <fc «5 zklfeS© 6 

(-a-j&0>j4) 
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300mlO3oP77^^ fcriljlia^^ b (ftSzfc) 0. Olg, T± h~ 
hy/I/3 0ml*M, -7^f 7^^^-7Hlti<^Lfc 0 £7*0!l 3 
#btifcl^2A 6. 3ft%) 4gS^f;Vt'^x-7 

/H. 6 g ^ i^pi f ^^^7 1 K 7 0 m 1 Lfc^ y t ^rSft 

ffibfc^y-^— SHUifcU 2(H*«fcuyh 0 r<Z>jtfy SrT-fe h ^K:J&£>U ^ 

— «r*«fitt«M»8 0°C1 6l*nttj*SrtTV\ 1 f^r^^S-e/n^^ b 
fcsKy-^- (£tTx 1^2CtW5„ ) 1. 8g*ftfc, 'H-NMR (^b^ 
■7if;HC^fy : 4. 13ppm (1H) ) }C £ 0 7j<^^<D 6 0 %fl*:/n 5/ 

(^Wi 1 ) 

MftlA© lgH y ^=f-;V^)V^=- r>i=s MJ7^-bO. 05g £:7°cz t" 
L^y^!) 3-^/^f/vx-f^7tf-h 7 gt^i^t, 2 Mm 

:faUifcfc&8 0 o C-C2^APHftMaL-T. BgJPO. 3Mm©U^MML 
fc„ -©J3l<D®lfc.X^ h/USr»?^3tS^-eaU^Ufctr?»l 9 3nm©3ti 
OSiS^tt 7 8%, 1 5 7 n m<©3tej»©Sia^f4 3 8 %T?*>ofc„ 

ilCTAr F^v^ W-nfft&fi&atU 1 0 0°CT* 2^lffl»3fe^— ^ 

£?To fc 0 mifetex h7^ !7 ^ t Kd^> K**8f«E (2.38 f£*% 
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0. 0 5 g i/D l/y/y a-^/^f-yVx-f ;l/T*^>- h 7 g \Z.fef& £ 

519 3 n m<D3fc$§i<£>3Si&§f3fci 6 9%, 15 7 n m©3tofc<Z>3SigS&ra:4 5%"?fe 

IDTAr F 3i df- W I— If ft & ®M U ^©tl 0 0 ICT? 2 ^BBR^^— ^ 
^fTo fc 0 3vvt y^^At Ka^r-> FtKSKR (2.38 

2 3^3^^, &#T1 Ufc. ^©M, ^3fe*3 0 

(mmm 3 > 

4 L fcS-g-^ 2C©1 gi H^f^/l'* = !>A|>y7I/-h 

0. 0 5 g £r:/t3 t°v^'y =r— /v^y jt^vvoc— r^7tr- b 7 gtt:$#?£ 
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* hm^^HI^* btfe:flj« 8 0 °CT' 2 ^WiOiItt, JUJ? 0 . 3^mO 
£ r 6 1 9 3 n m<Dytm.<Dmi®^l% 8 2%, 1 5 7 n m03teH©3iS^tt 5 1 % 

&*To fc 0 ^m^T f/l'T >)At Kn^riy KzfcJISft (2.38 «#% 

)T\ 2 3°C-C3^ ; fTV\ «E»t-Cl^BB*bjc-T?asi*-bfc. -€:05g^ BftJtl 8 
m J / c m J t MiOi^C^^ittC^li^, ^SOO. 2 

(5HMJ4) 
[*1] 









@ 


mum 2 


® 




o 



J tix**-Cfc5t>OS:® % U^l. 2*«<^t>CD^O, 1. 2 J: «9 
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CF 2 =CFCF 2 C (CF 3 ) (OCH 2 OCH 3 ) CH 2 CH = C 

10L©#7^SK»CF 2 C1CFC1CF 2 C (O) CF 3 ©7 5 8 g 
t^TUF 4. 5L^Att, O'Cl^^lbfco -€ritJ:gg*#H$HT-t?CH a = C 
HCH 2 MgCl©2M©THF^l. 4L^10. 5 B*Wd**tTflSfT Lfco 
jiT^-Tm 0 °CT? 3 0^, M"C 1 2 B#r^» ^ n n t< 9vi^- 
5 0 g^MTU ^b^titr'9 2^1#Lfc 0 tKI. 5L», # 

Ufeo ^V>-Cj^jE^@Ur > 6 7 7 gOCF 2 ClCFClCF 2 C (CF 3 ) ( 
OCH 2 OCH 3 ) CH 2 CH=CH 2 (5 3~5 5°C/0. 17kPa) 

i^V^- 3 L ©^7^MS^i» 5 7 7 g i v^t=¥ty 1 . 3 L £ A*U 3 
■7^-e^^'|4-fb^*5^^ofc 0 ^©t 1 0 (TCfdiPSU -bia-e^L/cc 
F 2 C1CFC1CF 2 C (CF 3 ) (OCH 2 OCH 3 ) CH 2 CH = CH 2 ©6 7 
7 g*2I^IKI*»»tr«Tbfc. «TI»T*, 1 0 01CT?4 7«PMJ»#Ufc. 
$t£5i&U ^i^i^^-^-egfc^Lfc, 5^^7X2. 5Lix-7/H, 5 

a*«r^"<#i'-^--ejilBU, ^>«I§L, 17 7 gOCF 2 
= CFCF 2 C (CF 3 ) (OCH 2 OCH 3 ) CH 2 CH=CH 2 (43~45°C/ 
0 . 6 k P a ) &#fc 0 

NMR7^^ h/U 

'H-NMR (3 9 9. 8MHz, : CDC 1 3> Mm : 7" h^T^A-v^ 
i/) 6 (ppm) :3. 16 (broad, 2H), 3. 44 (s, 3H), 4 
. 9 5 (m, 2H) ., 5. 2 2 (m, 2H) , 5. 9 2 (m, 1H) „ 

1 9 F — NMR (3 7 6. 2MHz, : CDC 1 3 , £2$ : C F C 1 3 ) 5 ( 
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ppm) :— 7 2. 5 (m, 3 F) , -9 2. 9 (m, IF) , —106. 8 ( 
m, IF), -10 9. 7 (m, 2 F) , - 1 8 3 . 0 (m, IF) 0 

(-£•$#16) CF 2 = CFCF 2 C (CF 3 ) (OH) CH=CH 2 ©M 
2L(D^7^I!S»CF 2 C1CFC1CF 2 C (O) CF 3 ©104gi: 
J^TlcTHF 6 0 0ml &A*L> 0°C{^^*PLfc D ^:Cl^i#i^TT*CH 2 = C 
HMg'B r 01MOTHFM3 7 0ml ^ 7 ^fal^lttiST Lfco ^T^T^ 
0°C-C3 0^ M.-ei5 0#OT^U 2NM2 0 0ml^ITLfc o zk2 0 
0ml ti?^J-/^~- 0 0ml ^P^^b, ^^T^^—T^m^W, 

m&^/<tfl'—?—X*mB^, Hk^^XUEEM^ LT, 80g©CF 2 ClCFCl 
CF 2 C (CF 3 ) (OH) CH = CH 2 (4 3—4 5*0/0. 6kPa) £#fc 0 
8tfcl, 5 0 0ml <Dtf7*MfcJfc%5^m88 0 g £ v^^rf" 2 20ml £A 

LfcCF 2 ClCFClCF 2 C (CF 3 ) (OH) CH=CH 2 ©8 0 g^lBffl 
frVxmTVtz 0 $jT#t-T^ lOO-CTMOW^UfCo KJ«£6iiU 
^*(Dv ? ^-d f -'f-^-e-i5fe#Ufc 0 ^?&&})te^U 3 7 g(DCF 2 = CFCF 2 C 
(CF 3 ) (OH) CH=CH 2 (4 0-4 2^/2. 4kPa) £#fc D 

1 H — NMR (3 9 9. 8 MHz, mM :CDC1 3 , ^ : rh7^f/^7 
>-) 6 (ppm) :4. 89 (broad s, 1H) , 5. 71 (m, 1H) 
, 5. 9 6 (m, 2H) 0 

1 9 F —NMR (3 7 6. 2MH z, :CDCl 3v &m : CFC 1 3 ) 5 ( 

ppm) :-7 4. 1 (m, 3 F) , -9 1. 9 (m, 1 F) , -10 6. 7 ( 
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m, IF), -113. 1 (m, 2 F) , - 1 8 2 . 9 (m, IF) „ 

3 -C#fcfi-a-fr 2 A : 6 . 3 ft*%) 5g£THF25m 

l Ki#*uit«SK*JJ;t5*iMls^hy !>ao. 3 o g^^^y— /l-8. 5mll: 
fiSP#FLita9S4r2 OOml 7 7^=-lcA^ ^—fcT— Bfe<fc 

<tft#Ufc:&, «£ET-C»tttSr«*Lfc. THF25mlfc Hfc^ 

n a ^ ^vWpt 0. 60g£THF10ml t^^«? bfc^^^0x.fc o 

Ji1EJft»S:aaftfc-cjBkB9Wsbfc|ft % ^9vl^c~7VU 1 l Om 1 *5j:t«|tetc 
10 0ml £r#P xT^i&U JftJi&TkifcU jftETT?»jBt*r«*Ufc. 
Sff^^v^^Vl^— 7V^3 Om 1 fcljgflPU 0. 4 5 ju m©7^^- TfMtig 

dri^V-egfe^U/do #fetbfcfi-g-f*:Srte*fejftttl (1. 7kPa«T, 8 0°C) 
let 1 6 l*Mftj»S:tfV\ * h^v^^S («TMOMl«f 0 ) i?ya*; 
^ ^tbfcS^#: m&ft7 A£V^) %4. 6g#fc s 1 H — NMR (MOMl© 
-0-CH z -0-:4. 7~5. 4ppm (2H) ) (UQ, 7 A KfckSfe 

tefifcfll 8 ) 

/px-f/u^ 0 . 8 9 & fcm-tZ&JU*'&f$,m 7 km C*SfMOMlf/D y 
tZtltcM&fc (£*T> fi^8AtV^5o ) &5. 0g#fc o I^8A07" 
n y ^ 4 0 % T? fo o fc. 
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<&tim 9 ) 

Acob gicatu 7kmt-r y v *>j*%o. 59 g , ^on^/Mf 
;v*.— i . i 9 g mm-tz>sxfi-iz-&j&M 7 tm c^t-momi-c/p ^ 

^ ^fcfi-gH*: (£*T, fi-g-#:9 AiVN5„ ) £4. 3 g#fc Q S^9AcD^ 
0) 

1^2A©5gl^U 7k.mk~t h y <>A£0. 75g, ^nn^fWf 
,1^— TVW^ 1 . 4 9 g Sm^tt'g-J&tf'J 7 t lU CMX'MOMST^D y 

?£ft,frm&ft (sit, i^ioAi^^o ) &4. 9 7 g #yt 0 ii*io 

A<^^a yt\W\$7 8%T*fcofc„ 
tej&fll 1 1 ) 

i.88 g&m-tz^te&i&m i tw\ ^m-c^o^yt^ 

lAtV^o ) &4. 4g#?t 0 1 H — NMR (BOM£©-0-CH 2 -0- : 
4. 6 — 5. 4ppm (2H) ) 1^1 1 AC7*Dy^fb$|i5 6% 

(Sl&mi 2) 

S-g"ffc2 A<7>5 gl-StU 7K®?^ ?A&0. 44g, ? n u } ^ )V * ^ 
^■/uaL— tvu£ 2 . 4 6 s&mirZUftfe'&J&M 7 tm D^SrC^ 
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) &4. 1 g#fc Q 'H-NMR (MMSO-0-CH 2 -0-: 4. 8~5. 4 
ppm (2H) ) \Z.£V), f^ftl 2A^oy^ft*tt3 5%tffc5ItSrft 

te&Mi 3) 

o y K«r 1 . 0 5 g-teffl1-5#*tt-S-J*0!l 7 i: IH C^SrC 2 h 

^13A^V^o ) &5. 1 g#fc 0 'H-NMR (MEMS©- O - C H 2 - O 
-:4. 7~5. 4ppm (2H) ) tit» % t-g^l 3A©^Py^ft*fi4 

5 %-cfc s ^ t 

4) 

1^2A(D5gi^U TK^fttMJ^^^O. 44 g, ^PP^f;Hf 
1.05 gffiffl-t-S^ti-frricW 7 £ |r| l^fftre^ h =^>7< 5vw2£ 
(OT. EOMSiV^. ) X-^vv? £thfcm-&& (J^T. I^14Ai^ 
5» ) &5. 0g#t 'H-NMR (EOMSO-0-CH 2 -0-: 4. 7~ 
5. 4 ppm (2H) ) {HJ;«5 % Ml 4A©^ny^b$i43 6%ffe5^ 

5) 

3*J&#J 1 -C#b^fc7KmS-^^7 (»Ti?xy l £ 5 . ) 5 g , 

f;V2 3g Srrt^fH 5 0 CC<Dtf?xmmB&U^fc&&/v1£, fi^ 
W^Ji LT^-^yt^P^vyV/W-?-;?}-^^ K0. 2 4 g £»]bfc 0 5fll*J 



0 
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*fflg«t&hit&, mmmtt>m\H (7o°o •eestwi^^tfc, el 
M^A^>^tiTtT, m^^n^^tc^ i 5 o*c-ei 2mmm 
■smmttmmxstc* ^m\z^y ymmmm^-r^im^m^w ( 

KTM#15AiV^„ ) 8. 5g£#t 19 F-NMRM?> n H-NMR 

>5^=5 2/4 8 (^E^Jfc) -e^ofe. 

JhfSS£-#a 5 AC, THP^ltbTltiTGPCtiDSJ^Lfc^'JX 
^I/^JTSH-ftte, (Mn) 1 2, 0 0 0, (M 

w) 3 4, 8 0 0TT&D, Mw/Mn = 2. 9 0TSofe. ^M^S^W (D 
SO \z£r>mmvtz±.mm&fci 5A<DT g «i 2 9t;-r&i3, ±m&&fai 
5A<D> i*S*#*/r (TGA) ICckDl'J^bfcl 0%iM'>IS(i3 6 3tt 

^^y— ;k 2 -a°— ^;^a^\^->;vx^y— ;Mc«wirr&rK 

1 6 ) 

&f&m 6 UfcTkllS^W^ y * i^x > 3 tin C7Ji£TM£- u 

G P C \Z <fc 0 SSJt L U X 1/ >$lll#^*te, W^TS (M n ) ifll 0 
,0 0 0, Iff (Mw) #52 5, 8 0 Mw/Mn=2. 5 

8T$>-pfc„ 7Rm7&&mtttfr (DSC) {Ccfc^rI'i^bfcTg«l 4 9tT'feD, 
^Ta^^OS^ir^ofeo ||*M##T (TGA) iCckD^L 
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fci o%mmM<^umtz 6 5°cx^^>ti 0 n^ti±m^m±T± thf, 

^ n n ^ 5vl^ f/H- 0 . 8 g ttffl-f « fiWrtt^ffil 7^ C^&fM 
OMS^ny^^tifcl^ C£AT. £^#1 6At^5o ) ^4. 8 g#fc 0 
1 6 ACD^p v?\tm-$ 3 6 %-e*>o/t. 

(HJfefcl 5 — 14) 

•g*fifc0»J 7 — 16 -e^UfcS-g-^ 7 A— 1 6 A^fl^fl 1 & t V ]) ^ 
■fczz-tyj* h V 7W hO. 0 5 g <t gr^P tVy^U n — /WE/ ^vl^c— 

Tt^-^^ofco ^mtT h^^WV^^^t Kp=^>K7.M« (2 
• 3 8SC*%)T\ 2 3 < CT?3#Wm\ 1 ^IKJ*fi*t?«S^Ufco 



0 
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D&2] 





19 3 nm 


1 5 7 nm 




9 > T ^ K 














m 




( m j 


(L & S = 1 




(%) 


(%) 


/cm 2 ) 


/I) 


7 A 


8 5 


5 5 


1 4 


0. 2 5 


8 A 


8 2 


5 1 


1 8 


0. 2 5 


9 A 


8 0 


4 8 


2 0 


0. 2 5 


1 OA 


7 6 


4 7 


2 2 


0. 2 5 


1 1 A 


4 0 


3 0 


2 5 


0. 2 8 


1 2 A 


6 7 


4 8 


2 0 


0. 2 5 


1 3 A 


8 3 


4 9 


2 0 


0. 2 5 


1 4 A 


8 1 


5 0 


2 0 


0. 2 5 


1 5 A 


8 0 


5 1 


1 8 


0. 3 0 


1 6 A 


8 3 


5 5 


1 7 


0. 3 0 
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1. =* (1) ^**n**7y#^^s||^^Utolft92gUl^«r^*-S- 

zm&Qitt&m (b) *3<t^«^ (o fr&t*z.b&mkk-rzu*?*Ym. 

CF 2 = CR 1 -Q-CR 2 = CH 2 • • • (l) 

^Mtsc^m^^p j/^-fbiwftae^fcttK^o y^jbiiii^u? 

-R 3 -C (R 5 ) (R 6 ) — R 4 — • • • (2) 

^LTVvcfc ±v^*»3 &T©7/^o 7;u^ l/^S, R 5 WtzMfJB^ 7y| 
JPP^ ^it 3 WTwr/u^/i'SSfcli^^t 3 gf«)7;vt n R 6 
tt7n y *te«M*ak HMtS^Vttt^cr y ^fcffettSfc L < l«SI:tt5 1 
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3 . Qs zfny* n v tikis *wfcHW4*« 

4. ^7y|^iy« (4) (5) t?*$tL5"^7y*^3i^-efc5 % 

1 . 2 £ fctt 3 fclS*© ^ h sa/fttt. 

CF 2 = CFCF 2 C (-X 2 ) (CF 3 ) CH 2 CH=CH 2 - • • (4) 
CF 2 =CFCF 2 CH (-(CH 2 ) P C (CF 3 ) 2 -X 2 ) CH 2 CH 

= CH 2 • • (5) 

(fcf£U X 2 fiO (t-C 4 H g ) , OCH 2 OCH 3 , OCOO (t-C 4 H g ) , 

OCH (CH 3 ) OC 2 H 5 ^t(42-rh7t KDt P 7^W'>S, p 1 ~ 

3<DSifc2rSrTo ) 

5. ^7y*/Ky-7- (a) ^ (i) •c*$ns-&7sr#^^d«9t^kjt^- 

ufc* o m L$fe©#]^^ 3 o ^/v%j^tcd =i # y -v— -e& 5 x it*?; 1 
, 2 , 3 * ^tr± 4 {cisifeo u h *&fifc4feo 

6. US?* b 0 0 nmgT©t*i51Wc*©l-^ 

2, 3, 4*fe«5i^iB4feov^ bMo 

7. 0 0 nm^T^^^ A r F^v"?- u — - 9*3fc*/tf4F z^^r^ 
8 . 8t*3S 1 , 2 % 3 , 4 £ fcf* 5 tlBttO b«afife«JSrS*K±tJ6^ Lfc 

ttne^rwrn (c) sr^uTSfns-^^y^y^- (a) tuwBSMSfe'fb 
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9. jgf 2 0 OnmElTOW. Ar F^=*rS^l — - iF3te*;fc«:F 2 ^^^"V 
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